Expression profiles for steroidogenic enzymes in adrenocortical disease.
Excess production of aldosterone or cortisol has profound effects on cardiovascular function and impacts other major organ systems. The mechanisms leading to the autonomous hypersecretion of aldosterone or cortisol in aldosterone-producing adenoma (APA) or cortisol-producing adenoma (CPA) are unknown. The objective of this study was to compare the expression profiles of several steroid-metabolizing enzymes and transcription factors from normal adrenal (NA), APAs, and CPAs. RNA from NAs, APAs, and CPAs were analyzed by microarray and real-time RT-PCR. This study was performed at academic research laboratories. At least nine normal controls and 12 patients with APA or CPA were studied. There was no intervention procedure. The main outcome measure was the expression of steroidogenic enzymes in adrenocortical disease. A microarray indicated a greater than 3-fold increase in the expression of CYP11B2 (aldosterone synthase) in APA, whereas 11beta-hydroxysteroid dehydrogenase type 2 (HSD11B2) and HSD17B1 had greater than 3-fold increases in expression in CPA compared with NA. Real-time RT-PCR showed that APAs produced higher levels of HSD3B2, CYP21 (21-hydroxylase), and CYP11B2 mRNA, whereas CPAs produced higher levels of CYP11A (cholesterol side-chain cleavage), CYP17 (17alpha-hydroxylase/17-20 lyase), HSD3B2, and CYP11B1 (11beta-hydroxylase) mRNA compared with normal adrenal. Steroidogenic factor-1, DAX-1 (dosage-sensitive sex reversal, adrenal hypoplasia congenita, critical region on the X chromosome gene 1), and GATA-6 were expressed at higher levels in APAs and CPAs, whereas NURR1 was expressed at higher levels in APAs than in CPAs or NAs. Elevated production of aldosterone in APAs and of cortisol in CPAs is associated with increased expression of enzymes needed for corticosteroid production along with alterations in transcription factors that enhance the expression of steroid-metabolizing enzymes.